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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PURPOSE: To obtain a device having a wide visual 
field angle and high opening rate by adopting a 
structure in which electrodes for driving liquid ' 
crystals are held by "2 layers of upper and lower 
dielectric layers exclusive of the liquid crystal 
layer for the electrodes for driving liquid 
crystals and specifying the specific resistance of 
the liquid crystals to a specific range. 
CONSTITUTION: The wire-shaped electrodes l f 3, 4 
are formed on the inner side of a pair of 
transparent substrates and orientation control 
films 5 are applied thereon and are subjected to 
an orientation treatment. A liquid crystal compsn. 
is clamped between a pair of the substrates. The 
bar-shaped liquid crystal molecules 6 are so 
oriented as to have some angle with the 
longitudinal direction of the striped electrodes 
1, 3, 4 at the time of non- impress ion of an 
electric field. Changing of light transmi ttance by 

impression of the electric field 9 is made possible by arranging polarizing plates 
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8 at a prescribed angle 11. The structure in which the electrodes for driving 
liquid crystals are held by "2 layers of the upper and lower dielectric layers 
exclusive of the liquid crystal layer is adopted for the electrodes for driving the 
liquid crystals. The specific resistance of the liquid crystals is specified to • 1 
x 1014 to • 1x109Q.cm. The opening rate is increased by specifying the specific 
resistance of the liquid crystals to ■ 1 X1014Q. cm such a manner 
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(54) mmn&m 7^^-<^-7hv^y(.m.m§,m^mi 

(57) [®&] 

(Oit&fiL&l X10 M Q- coJUTT&S, tfcs »Scd 
*«9.0x 1 [dyn] 



ta i 




5 1 4 



iff 
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*lli¥7-3 0 64 1 7 



K 2 /Ac<9. Ox 
* v v 1 0 u m«i-!?fi ot, ffiaS£E*< 5 



x 3 



#*1f->3g, tf'J5i;>Itfctt [2, 2, 2] -fcfv 



12B-* Cdyn] ••• (»1) 

Mfcl] 



CD 



30 



fm&zwt-bnm&'jttsttiii-zimxztiti* — 

«sS (II) -casn«iKS<t^*^^C 4 

(to 



(— «5$ (II) K*V»-C, XiXl7Xa«ZZ5l*EB' * 

**-y->-a. try 5 y v^iEfca [2. 2. 2] -trv 



«7j|Sl«c:«LT5fcrv^s*l* ~2 0* ci£l 

c^LT^fcrv^g^i- -20* cia^Lfcci* 
tt$k£-rz>Wtftmiig&&2mmftco7 7 r b y 

50 im&m7i $mnmwwzfcmm<D-®tisxmm2 
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[#sin©a*»fci&s>3] 

[0001] 
[0002] 

ffift-f5Se*2«0£«^ffii±£Jgj8U «*f[6f;*-a- 

a £ A - *t -f > - * ^-y -f K) £<Z>2f WSg-SfflV 

fiflS^ffl^tS^ *S&Bg63- 21907^k?g, USP 
4345249 QmmHtlT^Zo C<Dig^ «g 

[0003] 

[3SW***¥9iL SIS] SjfeD^'fXT'y F* 

±*s<v9 9<t b<n&giZX%<.isX*>mwmJiK.$>* 
[0 004] *ct«. sisissc^^tSHoicf 

K 2 /A e < 9 . 0 x 1 
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w [0005] *mm\iztie,f%m*m&iL* fcimftt 

[0006] 

®£ftg£#I««* LTJgJSi**lT* t> , 

itfi!S* 1 x 1 0 l *Q • cmfelT. 1 x 1 0°Q • cm feLh 

30 c-ra. 

[0007] s^a^**jtaNa^ss , ®.m.m^nm, 

d*<2.0 «±tiot, ^-f ^ b<Z>ft&&&K s tm 

mmx&Aeomvi (issti) ^iifc-rii^sa^s* 

[0008] 
0" 8 [dyn] - (SI) 

50 [0 0 0 9] C3M&4] ¥®l&a2K.$$l.>X. wi&m 
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[00101 
Mb 3] 

< I ) 
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#*l>ft< tfcloSSASftfc,— fiit (I) -^Sti* 

«•■(©)-„* -cf- 

[00 1 1] (— (I) Kl^^T. Xi~X 3 «7* 

ft«S*iTfc±i(^3i»ia*S, i Ocdt******^ 

5>**-*>^, ify $i>v3g2fc« [2, 2, 
2] -^^n*^^yf^ L< Z«$M^, :t*-r 

too 13] (ii) k*v^, XiXcfXztt^ 

*nyh4ri/S, =M=S«5V>lt*Il?4SU R 
ttKftStlTfci^^Srlj^C, 1 0O7A*^S*S 

v-ei^, y^^ys, try ?yv3gsfc« [2. 

2. 2] -tr^a^^^^u z\*mm-£t. x 

3. ) 

* ~2 0* CgS^Ufc. *SVtt«cS«5S«^7Jtt*<A. 

S^75[23K«LT^fcrv^a:*l- -2 0 

10 0 14] [¥g7] #Sl&CF2K*tvr, 
10015] [f.®8] ^©lScy2K*jt>T, 

10016] 

fstn^ti <Z>&m*ifi? (32) , d3te«Sl7JRSf?® 



2. ) 

iiiimxztit:. (ii) T?a$n4?ss<k^4a 

[00 12] 
[<t4] 



(II) 

20 

[00 17] HI (a), (b) \-i*mmm&^*n,ft 

-c<oMG>mtt%7TTtwmm i &* ai (o, (d) «•€■ 
(ommm^-to si-eietr^^f^T^^bT* 

fco SEMeiJnKfffl-b^OTBfffi^Hl (a) C; *©Ef 
©IEE0£01 (c) £^-T. 3fflfc-*f©gffi«Drtfl| 
irlgtfeDSg l , 3. 4*<M?<x, *©±Cffii3i«BISP 
BS5#gffi;&tKEft&Jl;*ft-c^3. fjg— 

fc» «l?9*0«nJ-ra<t01 (b). (d) 

mj&fta 1 1 £E@f a d i-c-aiwunc ± -a T?6Sia 

40 *i«&?H««*«£ <i<i3Vf7Xf ^-^it-SS^^ 

I ^lcI (EPS. 0* < 1 4>uci S4 5* ) *^foJ:-5 
[0018] £T\ _hS#J3* 1 co&K Sf«#^5$K43l* 
JlK:3*£*i5«?j§i::U JSSOjfcffita*< 1 x 10 w O- 
50 Tr££. COflMB^Tt^"**. «S^7J33;T?«iJ^ 
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ISl^t ? ^*lKlf 3 i«S©Sa*«S £ K/Jm* < ft 

iwsnsi^c-rsfcfeK:. *J>ft< t&ix i o 13 n-c 

O • anO}SST-<> 9 0%feUt6DHf(,^£E«^ (71/- 
AJijggi : 60Hz) &7F?£.b.*m&l,X^Z* tzti 
U TN^ft^OfcJfcTJsSCJt'^ ««l?^K:*it 

&mm^& (Ac) iy-f* KZ>3Mfe£Ift (K a ) ©na 
KK 2 /A£<9.0xio- 8 [dyn ] oHf^ittJ: 

»{(*>}„* -tf x - 

Xj 

[0 0 2 23 (— fiSC (I) Cfe^T, Xi~Xa(i7^ 

e»s ti-ct> i <, i e i o o 7 »*jums> s i > 
-tfyjg. y**i>->38i. try 5 yyjgtfcu: [2,2. 

2] -bf->^a*^^>^j&^U v Ztt#fe^. iXf 

U n«l*3l,>te2«Dfi&T?£5 0 ) H#£jlc:te, 
1. 2-y->7y-4- ( h 5 >X- 

V, h 7>X-4-7ntTA- (3. 7 f V 

i=.;V-4' --f^) n-v^tJ- v. 2- (h^>X 
- 4 — 7" n fcTAr i7 a df -> ^) -X- [h5>X-4 
- (3. 4-fi'7y'7i-A) is^n^^-i/fr} 
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T» «S<i:SlniKO#MK:«Lr. «fc*>¥fjft«l«#* 
ScSK#;lS£ Ltz&r>T. agi'ffirtt- 

ttLtzmm* St®Jfci«9.0xlO- 8 [dyn] felT, S 
SL< «^#Oit**7 . 0 x 1 o- 8 [dyn] «Tt?*3 1 

T-^S mmS. 5Vi ttfl JHUE K 5 -< *-<D 5 Vfifffi 

[0020] ^©4<ojo<mlS«S4 3 ^*«a 

«rap35ft$Kgs^B£*#.5fc«>K 

[O0 2 11 
Ht5] 

( ») 



V. 3. 4--?5'7y'7x=A->5>^-4-'<Vf 
/U->^a^^->;V*A/-i?^i/U- h. 4 - > 77-3- 

■>A**#*5/U-h. h?>X-4 -Z/f-JP- 

40 (3, 5-?7A-*o-4-=l-a7i=A) i^^a^ 
^■y-V. 2. 6-y7A*n-l-i/7/-4- [h^ 

->i7 a^.^->^/] 'O-tf V. h 5 VX — 4 - fcf;l/- 
(3, 4, 5- h U 7^*nfcT7»=:^-4' --f 
V^n^+iJ-V, 2- (h5>X-4--7"ntr;V->i'a 
^^i^yu) -1- C^5>X-4- (3, 5 — i>-7JUsjr 
a-4-— h n7i-*) -> ^ o^^->/V] syv, 
3. 5-i'7WD-4-=l'a7i=A-h7VX- 
4— ^O^-^l/i/^ n^^-i/^*;i/rff*i'U— h» h7> 
50 X - 4 (3-7A*o r 4-J/7y7x=. 
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Z-JVis? n^3rz/n,jjj],7$*ci/ K h ^VX-^- 
-;>7;7x-;H5-'<>f;l'- 1 , 3 - fcT 'J $ 
y„ 4-i,7V-3-7tf>;*n:7x — ;v-5-:/nfc:;i, 
- 1 , 3~lfU5y>, 4-i/7y7i-^™4—<V 
3-^*^rif>, 4-'>7/7x^-4- 
^Vf^- [2, 2, 2] -fcfi/^n^^^v^^ig 

%\ 4-'>7y-3-7WD7x = ^-h7>X-4 

Xi Xt 

£0 0 24] (-jKSC (II) Xi&tfX a tt7 

2, 2] -^S/?o:t?JvSeU Ztt*fe^, ^ 

F5VX-4 *~f"f-fi/— (2-*/7 J 

-4- [h?V7-4- (h5VX-4-7'ntr*5'? 
n^*^*) is t?u A,] h^VX-4 

4' --f A) 2- ( t- 

ntf^j/^n^^ri/^) -l- [ h 5VX-4- (2- 
^77-3-7^*071=*) -> 5? o "•^v'/t/] cc^ 
2->7;-3-7Wn7s=A- h^>X-4 

-4— ^'ff-fr- (2-7**d-3-=|.d7x= 
*) ^^n^^-y-v, 2-7A*d-3->7>'-4- 
[ h 5 VX-4- ( h7y^-4-yn^-/?n-\4 

fcT;l>- (2-7;!/^a-3- - h n^7x^A-4' - 
-f*) -> ^ n^^-y- >\ 2- ( VX-4-T'ntr^ 
□^dr->/l') -1- [h5V7-4- (2-7*:* 
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(ii) nmztiz&M.it&VsZSZ-GZcbte. ?g§§p 

[00231 
[ffc6] . 



(II) 



-7Mo-3-^r;7i=A- h7^^-4-^V 
^■*i/i'a^^i/A'^*jjf^p.^u— j.^ 2, 3-5?S^7 
/7s=A-5 — 1 , 2- 
f7/-3-7A*n7i=A-5-7'nfc:A/-l 1 3 
- tru 5 i> V s 2, 3-7J'7>'7x^-4-'^f. 
*-l, 3-y*^-"9">. 2-f7/-3-7Wn7 
30 A- [2, 2, 2] -fc^^a*? 

<t><DT? 

[0 0 2 5] — Si&«flEOfi«fffkfflfc»t0glJO^ 
«l?<0ffi«»l?Jl3«LT^fcr>^«*l # -20 
tr*fLT^fcf>^«g€l' ~2 0* CgJgTSCi 

a. sBSfE^fi^-rsokiasjs^gi^io mil 

(0 0 2 6] COJ:7*^®*JSUfc^ 
«S«ffipSSE-r SS[«5 ^ii:ii>. 
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fflft«£E*ss, testes a, 

[0 0 2 7] Si^®8©i3K:<g3fclS©«£ 

i * s c t *mai Lfco 

[0028] 

[002 9] [HJfi«fl3 S«t4UTJ?*3&» 1.1am 7? 
SB*9F«Lfcatiaftj5f^xS«*2tS(ffl^*. CtiS 

S^Ui:,, ±TII®±eD^fcrvi<>&i5iasv>tc:t3ff5izf5 

35<0.074(589nm, 2 0X3) O^vf-^ftgg 

fco i-jTAn-dB0.298umt?S3, 2t5l©(l 
*tS CamSXit59G1220DU 3 -C^*****. —JjCD 

<a3fet6©{i3^esa«l**p^=7 5• t^u. ffe>&*<t 

«EE (V OKF ) T?flgt*S^ Sf«EE (V ON ) 
[0 0 3 0] &® h^v^^Xi/ftSmeoffiiSfcH 
£IEffi@<OA-A' . B-B' C^i^fflKSg^l 

fc 0 &Hi-5:/5>x^?i4«B§§sg (y-xi 
e) 4. m^mm (Ku-rv«g) 3. ^se«s (y- 

h«fi> 1 2. Xtf7 ; 6A':7r*i"J=»>l 3#>&«j£ 
9 - LT#i£ O*:. £S3S? 1 6 tt, 2 *co#tii 

«g i <oi«i^t*ii«c*oTgiitff4 t^as 

S 1 2 £«ir«j§£ LTJ§?# t, fc. B3S«64 

tiEffi0C*^Tv 2*©^®mg 1 ®WCES£*iT 

li69iira. St^ft (ffcifoSjfeSffiglSgfg) 1220 

ffT^s^stsfe 1 2 . m^mm 3 , ^aagEiaas 

«JS»CU S^Pg^EiaLfc,, Wtt-fcft^til Omih 

gfp^ffl±©fca&KiBm*<rafe££ 



(7) *£§S¥7-3 0 64 17 

iS2*^Lr^a«a4s#ag*sT a am) mts. 

'J ^Xtt^KftSo t-C7?B3K:^*ilT^SJ:a 

20 2 Owm. liP^<Dg#iF(S]CD«S 1 5 7 ti 

mifttK 44.096 coSiraP^^&nfc. @S?»tt 
3 2 0*Oi^ESfgt 1 6 0*<DEJ&Wmi:Ki±. *> 

[003 1] ii5T?, iKS«Djfcffiifc«7<.6x 1 0 1 ? 

[0 0 3 2] CH1SW2] *H1S«|«£IT«»^TSIJS 
[0033] IBtS{3«5?»«ri<0J8ESK:4-->Ty-3 

[0 0 34] CCDi^©iKS<OJtffita« 1.3X10" 
©J:-5K:LTJiTfefe6 0* tX±mmSM**^fi^ 

30 [0 0 3 5] Cfli6#33J ^attMBttTeB^TJE* 
[003 6] JSSKl«*»«!l©}ftSC3, 

u- ^ *^jagagto7sa96aiJDUfc4><D* 

[0037] COi#Oi«gfflltSSiiH3.3xl 0 11 

40 

[0 0 3 8] C§gffi094] *HJfi«f!ttJUT*»t>T^lfi 

[0039] Sc,glS4 -•>7y-3-7A*n7x-A 

- [4- (3, 4. 5-h!)7A*D7i = A) -> ? a 
^*i/A/] -2- (4 - a's^i/yv) jc^ 

V. 4-f7^-3-7A^n7i^Jl/-4- (4-^ 

50 f-3, 5-f7^*a7i=A--f7i'X-4-'<y 
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10040] C©£§<DJS£©J«gffitt2.4X10 10 

fcu y-f Xh?M£5y8K 3 £SSII2iS:Ae©JtK 2 / 
Ac **8.5x 1 0-°Q-cnT*-3T, K16aSE*5V 

coo4i] t§u60!5 ] *m&mmT*m*xmm 

[0042] %LgSA4-i'7 J -3-V fr*a? aL-fr 

- h7>7-4-I?A7i=A*A'##->U- K 1 

- C4- (3, 4. 5- h U 7**o7a=A) n 
^V*] -2- (4-y*^£/4'n's#5/^) a:? 

<i:t,fc<t>6DK. SS> 

sum© 2 oafi^asfiDUfctoj&fla^fc. 

[0 04 3] C©£l^«g©ifcffi£S«9.3x 1 0°Q 

etf«5.4x 1 O-'Q-ctfCJ&'sr, S18«ffi*5VfelT 
k:-TS £<z>«k-3£L-C±T;te&6 O" 

h 9 *XffittSS;jiSfi*f#fc. 
[0 044] CIQifi«!6] *gtfltfil2£lT€l*Vvrjtff 

[0045] SMh^vj?x^2i!y«#a«etDiiia*0 

4 £351-. B4£t±aHH^Sifftt;&ft*&A£:]EBH 

£IEffi0©A-A' , B-B' C*ttSMSrffil3*S 

UBIilg (V-X« 

e) 4. fi^ii(FK>ii)3, ms.mm (v-v 
ft*, ^assi iitsaei 2, &tw§ss3£B 

^SS4i«*ti-enn— ©*M«^y-yftl/T« . 

? SflWICtttvrWRflMM 1 T-|gS«Ig§| 

2*tttr^iLT^Ufc. @^«aiaiESEK:*v> 
T\ 3*0*S^gl©HtrEgSjaTVS<, SSSfc:? 
*UA»*ft (-rft*»S«^ESf|gH) lilOOftm, 

raws. m&mmmizzt:&2&&mmx-&&m 
S4, xc;*a«g 1 mm^&j&m&to&ttisiiztfia 
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■ SlfcH^K2 5*^LT2**m©ISB££i9:t7fc. 79 
V 9 -r Y 9 9 X «*t[Rjgtgffl£ * 9 - 7 Y * 9 - 

*>&1«<I©SS 2 5 0 w m 4ttt».» S0KOSiga»)<ft 
i0 £*ifc„ SS&ti6 4 0:fcc0^E&mg<t 4 8 0*173 
ffiitSmSi k: i: ♦) 6 4 0 X480ffl<!: L/fc„ 

[0 0 4 6] XfinCBraVH^rttAciOqE'C^Oll 
*<8.9 ®*f^^ttAn**0.0 8(58 9n 

n. 2 0"C) T?,. 4-f7y-3-7A*n7iSA- 
h5>7-4-ifA'7i= ArftJUtf^i/l/'— K 1 - 

[4- (3, 4, 5-h!)7**D7x^) 
"4-S"*] -2- (4->9 L A>'i'D's^->A) x.9>* 
4-^7y-3-7*3fn7i-*-4- (4 -"/n bT 

[0047] C0£#©fc©©lfcffiSnLtt8. 1 x 1 0 10 

to «t ^ k b-c±T2E* e o m.&±mms.mfr£. & « t « je 
[0048] cimm ^mmiar^m^xmrn 

[0 04 9] &SCttfgi6ei6T-««Lfc4>©K3, 4 
-7i/77-5-7**n7i=A'- h5>X-4-7" 

01OM%«JnUfc a . 

[0 0 5 0] vLCDt^©58tSCDJtffifit«2.2x 1 0 l ° 
Ac *»4.6xlO- 8 Q-caf*r>t, g»38E«5V 

[ o o s i ] c§&&$! 8 j ^mmmzycFim^xmrn 
40 metmizmi&x&z. 

[00 52] m&w*mtim6x(mLtz'b<Diz3 , 4 

-75/7y-5-7A*n7z=A- h 5 V7-4-7 

n ma,*/ 9 v->v* is— b •sstaw^sa 

cd 2 OfiS^a&fln 

[0 0 5 3] ClCD<J:^0?SSC)jtffi^tt6. 2x10 s 

fc. y-TX hWt£S»K 2 til^^Ac©JtK 2 /A 
£#2.9X1 0" e Q • oa t-*^t, ffiaSflE*5VJU 
TCf5uii6*tltfc. C«DJ:-5{CLr±TiE*F6 0* 

so &±mmKm&&vtx^fcm&PixmMama>7 97-4- 
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•7^r Y y if XlSSSigl^t. 
CO 0 5 4] CHis«9] #§lffi0!«UT£l$^Tf&«5 

10 0 5 5] »SCttHf6fl6T&JBLfc«b©K:3-i' 
7 J- A - Y !J7WD> h*V-5-7**n7i = 

- b *?KS©±ffia<0 1 OSS^SftlLfc. 
[0 0 5 61 C©t^O?aSOJtffifettt8.8x 1 0 8 Q 
•cmTfioTs »^?K:j:aEtRpF&* t **^fc. * 
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